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WAVE OPTICS-I 

Wavefront: 

 It is the locus of points in space which are simultaneously disturbed and are 

vibrating in same phase. 

Wavefront can be spherical, plane or cylindrical. Note that the wavefront from 

point source S is spherical and plane if it emerges from a far-off source . 

 

A linear source produces cylindrical wavefront. (Draw diagram).  

The direction of light ray is perpendicular to the wavefront at every point. 

 

Huygen’s principle: 

According to Huygen’s principle,  

1. Every point on a given wavefront is a fresh source of disturbance sending 

waves in that medium with velocity of light in that medium. 
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2.  The secondary wavefront at an instant is the forward envelope of the 

secondary wavelets at that instant. 

Propagation of wavefront: 

 

Let XY denote wavefront at t1 = 0. The points 1, 2, 3 etc on XY can be 

considered as fresh sources of disturbance. 

With these points as centres, draw spheres of radius ct2. The forward 

envelope X1 Y1 of these wavelets represents the secondary wavefront at time t2. 

Draw secondary wavefronts taking primary 

wavefronts to be cylindrical and spherical. 

Derivation of Laws of reflection:   The phenomenon of reflection is governed by 

the following laws: 

1. The angle of incidence is always equal to the angle of reflection. 

2. The incident ray, the reflected ray and the normal all lie in the same plane. 
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The laws can be derived using Huygen theory of wave propagation as 

under:   
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Derivation of Laws of refraction: Consider a plane wavefront WW1 travelling from a 

medium (1) with wave velocity c1 to medium (2) with wave velocity c2 on a plane refracting 
surface XY. 

 

 

 

As the wave progresses, first of all, point A is disturbed followed by successive points to 
B. The time in which the incident light travels from A1 to B ; the refracted light moves from 
A to B1. 
By Huygen’s principle, BB1 is the refracted wave front if time taken by light along KPM 
is independent of the position of P. 
We have time along KPM 

 

Second law: Derive as second law of reflection. 
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Remember: 

 (i) The frequency remains unchanged when light travels from one medium to another. 

The incident light sets the atoms/molecules at the interface into vibration which in turn 

emit e.m. waves of same frequency. 

(ii) The total energy carried by the light remains unchanged. The energy is partly 

reflected and partly refracted. 

(iii) The energy of each photon (hν) remains same as the frequency remains unaffected. 

(iv) The speed of light and the wave length change as light travels to a different medium. 

 

What will be the geometrical shape of the wavefronts when 

(i) light diverges from a point source 

(ii)  (ii) light emerges out of a convex lens with a point source is placed at its 

focus? 

(iii) Problem: Draw the shape of the refracted wave front when a plane wave 

front is incident on 

(i) prism 

(ii) convex mirror. 

 Give a brief explanation for the construction. 

Ans:

When a plane wave front WW  is incident on a prism ABC ; the shape of the transmitted 



www.physicsbeckons.wordpress.com 
 

physicswithikgogia Page 6 
 

wave front is as shown. The points A, D and A1 are simultaneously disturbed. The light 

along AC travels through glass and that along ABC1 through air. The light along DD1D2E 

travels partly through air and partly through glass. A1BC1 is larger distance than AC 

because light travels faster through air than glass. Hence the light bends towards the 

base of the prism. 

For light incident on a convex mirror ; the time along ABC ; PP1   and A1B1C1 are the 

same. Hence a plane wavefront is changed to a diverging wave front. 

 

  

              


